Abstract
and influenced by the extraction procedure and the method of determination, it can be used as a parameter 1 relating closely to soil quality.
2
Glomalin GRSP is usually extracted from soils using 50 mM sodium citrate at pH 8 at 121°C in several 3 one hour cycles. Comparison of the efficacy of three different extractants was studied by Wright et al.
4
(2006). The authors found that sodium pyrophosphate or sodium borate were more effective at extracting 5 glomalin than sodium citrate. Rosier et al. (2006) showed that the extraction process cannot eliminate all 6 non-glomalin protein sources also determined by the Bradford assay (Bradford, 1976) 
9
The authors concluded that although glomalin is partially denaturated by heat and pressure during 10 extraction, autoclaving is necessary to efficiently remove glomalin from soils. They suggest paying 11 attention to the extraction procedure (extraction volume, autoclaving time) and to the contact of soil with 12 the extract after extraction (they recommend immediate centrifugation). On the contrary to these results
13
Lu et al. (2011) found that for the total glomalin content there is no significance difference between 
18
Interferences in the Bradford assay caused by co-extracted humic substances for forest soils were studied 
24
Soil extraction followed by the Bradford assay determination has been studied also by Koide and Peoples
25
(2013). The authors found that even if the Bradford assay suffers from many technical difficulties
26
(quantification of non-glomalin soil proteins, interferences from co-extracted phenolic substances) the 1 method can effectively predict glomalin GRSP content in hot citrate soil extracts in mineral soils.
2
Near infrared reflectance spectroscopy (NIRS) is a very fast non-destructive and environmentally friendly 3 analytical technique. This method is mainly used to analyse food, feed, pharmaceuticals etc. but it has 4 proved to be a very effective method for the basic characterization of some soil constituents (Shepherd et 
13
GRSP content, could be retrieved from the same NIRS soil spectra simultaneously.
14
We decided to focus our research mostly on these questions:
15
Can the measurement and calibration procedure described in the ISO standard for carbon and nitrogen
16
determination by NIRS also be applied for the determination of GRSP?
17
Is the reference method and the NIRS method applicable for the whole range of agriculture and forest (Table 1) . Air-3 dried soil samples, fraction < 2 mm, were used for the study. Eighty four samples were used for calibration 4 and eight soil samples were used for external validation (Table 2) . (Table 1 ) and six for external validation (Table 3) .
11

Reference method -Soil extraction and protein determination 12
The soil samples were extracted following the procedure described by Wright and Upadhyaya (1996).
13
Eight millilitres of a 50 mmol l -1 sodium citrate solution (pH = 8.00) were added to 1.00 g of soil sample 
NIRS determination
10
The NIRS spectra were recorded on a Nicolet Antaris II (Thermo Fisher Scientific, U.S.A.). The 11 reflectance spectra were measured from 1000 to 2 500 nm, resolution 0,5 nm. The soil samples were 12 transferred to the sample compressed cells with 3 cm diameter and the surface was levelled. The spectra 
19
(2) using a standard normal variate (SNV) to correct a light scattering for different particle sizes.
20
Principal component analysis (PCA) was then performed to check the spectral homogeneity of the dataset. 
Validation of the calibration models 8
The prediction ability of both calibration models was tested on independent sample sets (eight different 9 soil samples for arable land and grasslands and six samples for forest soils) by external validation. The 10 main characterization of the samples used for external validation and the results of the estimation of 11 glomalin GRSP content are given in Table 2 and Table 3 . The content of GRSP was determined using a 12 reference method (2.2) and NIRS (2.3) in triplicate. The results were compared using R 3.0.2 software by 13 paired t-test. The analysis did not show any statistically significant difference between the reference 14 method and the NIRS method (p=0,55 for arable soils and grasslands, p=0,54 for forest soils). Borůvka, L., Sáňka, M., Šrámek, V., Vácha, R., Ash, C., Čechmánková, J., Čupr, P., Drábek, O., 9 Fadrhonsová, V., Fraňková, A., Hofman, J., Houška, J., Horváthová, V., Hubová, P., Němeček, K., 
